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Abstract of JP7094426 

PURPOSETo uniformly form a high-quality 
thin film by preventing the deposition and 
clogging of particles in a raw material 
container and pipeline and concentration 
graduation of a solution raw material while the 
solution raw material is vaporized and the thin 
film is formed. CONSTITUTION:A solution raw 
material is supplied in a liquid state from a raw 
material container 10 and the solution raw 
material is vaporized by jetting the solution raw 
material in a vaporizer after atomizing the raw 
material in a diluted gas flow at the front end of 
a nozzle 12. The vaporized gas is sent to a 
reaction chamber 6 for forming a thin film. 
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English Translation-in-part of 
Japanese Unexamined Patent Publication N^. 94426 /199 5 

[Abstract] 

[Purpose] To uniformly form a high-quality thin film by preventing the 
deposition and clogging of particles in a source material container and 
pipeline and concentration graduation of a liquid source material while 
the liquid source material is vaporized and the thin film is formed. 
[Constitution] A liquid source material is supplied in a liquid state 
from a source material container 10 and the liquid source material is 
vaporized by spraying the liquid source material in a vaporizer after 
atomizing the source material in a diluted gas flow at the front end of a 
nozzle 12. The vaporized gas is transferred to a reaction chamber 6 
for forming a thin film. 

(Column 5, line 30 to Column 6 line 46) 

[Example] 

Example 1 

Hereinafter, an example of the present invention is 
explained by referring to drawings. The explanation of the art which 
overlaps that of the prior art is abbreviated accordingly. Fig. 1 is a 
schematic view showing an arrangement of a CVD apparatus according 
to Example 1 of the present invention. In Fig. 1, parts shown in 
numerals 1, 2, 5 to 9 are the same parts as that of a conventional 
apparatus. Numeral 10 is a source material container 10, 11 is a 
liquid source material supplying unit including such as a measuring 
pump and a mass flow controller, 12 is a nozzle with its distal end cut 



- 2 - 

crosswise for atomizing the supplied liquid source material with its 
distal end cut crosswise, 13 is a pressure feed gas pipe for transferring 
pressure feed gas to the source material container 10 and 14 is a 
vaporizer for vaporizing the liquid source material inside thereof. 
Numeral 15 is vaporizing space, 16 is a heater for heating the vaporizer 
14 to a predetermined temperature by an output of a temperature 
detecting sensor (not shown) and 17 is a tapered narrow pipe provided 
on the periphery of the nozzle 12 which serves as a flow path of diluted 
gas supplied by the diluted gas supplying unit 2 for introducing into 
the vaporizing space within the vaporizer 14. The tapered narrow pipe 
is provided such that the distal end of the nozzle 12 being an exhaust 
for the vaporizer 14 is positioned at a narrow portion 17a at which a 
flow rate of the diluted gas is the maximum. Numeral 18 is a source 
material gas transport pipe which is positioned in a substantially 
perpendicular direction relative to the nozzle 12 and transports the 
vaporized source material gas to the reaction chamber 6, 19 is a 
thermal heater to keep the temperature of the source material gas 
transport pipe 18 at a predetermined level and 20 is a filter such as a 
metallic mesh provided at an exit for the source gas flowing from the 
vaporizing space 15 of the vaporizer 14 to the source material gas 
transport pipe 18. 

The operation of the apparatus will now be described. After 
heating the vaporizer 14 to a predetermined temperature of 
approximately 200° C by the heater 16, a predetermined amount of the 
diluted gas is supplied to the vaporizing space 15 of the vaporizer 14 
through the tapered narrow pipe 17 from the diluted gas supplier 2. 
The source material container 10 is supplied with the pressure feed 
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gas for heating through the pressure feed gas pipe 13, and the liquid 
source material is transferred to the nozzle 12 at a certain rate by the 
liquid source material supplying unit 1 1 . The distal end of the nozzle 
12 is positioned at the narrow portion 17a of the tapered narrow pipe 
17 as an entrance to the vaporizing space 15, and the flow rate is the 
maximum at the part. In consequence, the supplied liquid source 
material is sprayed by atomizing through the ambient high speed 
diluted gas flow at the distal end of the nozzle 12 and is instantly 
vaporized by hitting a wide area of the inside wall of the heated 
vaporizer 14. Since the diluted gas flows on the surface of the 
vaporizing liquid source material with high speed, vaporization and 
mixture (of the vaporized gas and diluted gas) is accelerated by 
scavenging effect. It should be noted that the distal end of the nozzle 
12 is cut crosswire such that the liquid source material is efficiently 
atomized by an edge of the distal end of the nozzle 12. Furthermore, 
since the nozzle 12 and source material gas transport pipe 18 are 
positioned in the perpendicular direction, the liquid source material 
atomized by the nozzle 12 is readily hit to the inside wall of the 
vaporizer 13. 

The vaporized gas and diluted gas are transferred to source 
material gas transport pipe 18 through the filter 20 at which they are 
further mixed, and are introduced in the reaction chamber 6. The 
vaporized gas and diluted gas then form a thin film on a surface of the 
substrate 8 by CVD reaction. Microparticles of the liquid source 
material which was not sufficiently vaporized in the vaporizing space 
15 or solidified particles are re-vaporized or trapped at the filter 20, 
thereby a liquid component or particle component is not transferred to 



the reaction chamber 6. The filer 20 are arranged in a detachable 
manner such that it is readily replaced and cleaned in the case it is 
clogged. Furthermore, the source material gas transport pipe 18 is 
retained heat by the thermal heater 19 to prevent re-condensation of 
the vaporized gas. 

When the film forming operation is completed, a heater 16 is 
stopped to cool down the vaporizer 14 while the diluted gas is flowing, 
and then the supply of the diluted gas is stopped. Through this 
operation, solidification or transmutation of the small amount of the 
liquid source material remaining with in the nozzle 12 is prevented. 
In the case the inner surface of the pipe such as the nozzle 12 is 
treated with such as fluorocarbon resin treatment, the liquid source 
material smoothly returns to the source material container 10. 
Furthermore, the wall of the vaporizer may be formed from metal with 
high heat conductivity such as aluminum, and the inner wall may be 
inactivated by performing alumina treatment, glass coating or inserting 
quartz pipe for the purpose of obtaining a uniform temperature 
distribution in the vaporizer 14. 
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SHo^fi^-xiiEm: «j , i$tm^<w^i\:\^xmmn 

[0 0 5 0] /^-f/N-xtfSrH^T^gU^tJftft^Jl 
[0 0 5 1] $ ibU. jfi[ft:Jgi^S:'; ^'-V^' >'^'tzMi- 

[0 0 5 2] * ^c, «Sc110J!r.iH^#g7j>t>«[#)li^*et 
W&M<Om^i)-h^i,i,<DXh':>X^. i^-X^>S.tt:n 

mib^mx^ho 

[0 0 5 3] tfz. &mmzmmi:mit^i-x^it?^^<o 
miiinisxzfmsmwt:9cW^-r^xo\,zLtz(r>x. 

[0 0 5 4] tfz. #f?*-x^irj§«^^«r#irai-^ J: 
-5 u L 7t <o ftfbS^oiftiij pftis L y^^fb^ 

[0 0 5 5] tfz. mmtmL'm.i:^^mmt Lfz<o 
[0 0 5 6] tfz. mni^^»9f^mi^iffzoxmM 

[01] c:o|IWo**6if!ln:iJ:-&CVD^iS<o«^«r 

m2] zff>ftmff>mmm2izx^cwBM(om&i 

[0 3] C:<O|&?g<O|lit0!l3tCJ:^CVD«S<Dfllit* 

[04] i05l?go||Sfe|5iI4icj:;&cVD«S<r)«St 
a^-tBf®0-C*^o 
[05] COllWO^JfelfllSlCi^CVD^SOfllji?: 

m-tmmmx.^^o 

[06] co|&?go*ife0il6HJ;;5>cvDilgo«jt«: 

[0 7] z<o§km<7)nmmnzxz>cwDM<r>m&i 
m-rmmmx^ib^ho 

[0 8] i<D5&WO|l4fe0!l8tcJ:^,CVD^eo«jt«r 
^-r»rH0-C**o 
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(7) 



- 9 4 4 2 6 



JJ 

imo] ta!*<^CVDSgO«j®5r^i-Bf®iaT**-&< 
6 RJ&S 

8 ^Wtmm^ 

10. 1 0 a, 10b m^^S- 
IK 11a, lib 
1 2 

1 4 ^fb# 

1 7 :^f?*-;^sEKt LTOx-/-?«ciai= 
17a 

18 !l^*";^O^t LTOIRiH-^'X^^I^ 



/2 



2 1a /sM''^Xl=K 

2 1 b #aii= 

2 2 a, 2 2b LTO/^^WT" 
2 3 V - > > ^5' 

2 9 ^iSE5'>V 

3 0 

3 1 m^mm^imm-n^^r^- 

3 2 ^^631^ t LTOI RjfciS 
3 3 ^^th^ 



[ISl] 





/4 : S^t^ ^ 



/2; ;r?v 



\m2\ 



[US] 




23 : ';5'-v7v7 
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(9) 



#^¥7-9 4 4 2 6 




(72) 



Mm fiu 

^nmrnm 4 t § i #«i =mm,m^^ 

mnmrnm. 4 T B 1 #ife Humis^^^ 

m^Tij«p w 8 T g 1 # 1 -f- =iim«g 
i^i^ mm 



m(tTlT«P:*:Wr 8 T B 1 # 1 =3IB^ 

(72)|&?g# l^ill 3I» 

/Ei^Hj«P:$:Wr8TB l#l-f- =^m«i 

/g($rtj:»P:*:|iir 8 T B 1 # 1 =mW,iSt 

/E(tHj«P:*:Br 8 T B 1 * 1 # =|?m<S 

(72)i&?g# #- 

m»§Hi«p:*:Hr 8 T B 1 # 1 -f- Humus 
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i^mmsi] ^Wfmm 17*02 oa^u x ;s>mio«« 

l^4f H] 2F^l 3^4^ 6 B (2 0 0 1. 4. 6) 

. !if 7 - 9 4 4 2 6 

l5r|gB] ¥fi£7^4^7B (1995. 4. 7) 
I^ii-^Stl i^Klf 7-945 
imSS-tl i^S¥5 - 2 3 8 3 1 5 

tSI^#IW5-a»7Bii[l 

H01L 21/205 

C23C 16/50 

ITO1L 21/31 
[Fll 

H01L 21/205 

C23C 16/50 

H01L 21/31 B 

litaiBl ¥6£ll¥l2fll0B (1999. 1 2. 
10) 

i^mniE 1 ] 

i§tm<7)^m cvD^e 

it:ff:^ iKtL^m^^mmt-xi^mmmLnz^f^i-i. c v 

rttci^a LTtlffcgHir-S w fc-f ^ C V DSBo 

[ 2 1 h MfbSS-^ftif&i- * BE 

t-ti mim 1 leKo c v d auto 
<o v»-rtt*HciBe<o c V D^go 



CVD^fio 

m^7] ^fkstEic-st^'C-it-rttorta^w 

1 ^rv»L6.0V^-ftt*HCfB|SOCVD^So 

ttmm^t ^m-r^wM^^^^^Wiimx.fzzt =& 

^<7>m.y)miZ ^ <7) jfe^;&*feB L / X A' -S: ^ L T-hf gffi 

^^-hfs^fbSrtufe^-fbUTiemg-^r^ibL. 

[0 0 0 1] 

emical Vapar Deposition {Kk 
[0 0 0 2] 



-1- 



i7^>{rA7i^-bXji^^)- a:iT> DRAMt^i") 

*^ISI Ji L r —^(O^t * L ^ It aif 5: lb 3t 

ef*±Ufflv»<bitTt»/ivU =1 VKfkM (S i O 
2^) T'«±^MffcOK#*s± -g-ttt-ft^P-S^W^O 

[0 0 0 3] COJ:9 4^^/fvJ'#J^im*$tL-i>14 

02»»)RJ5t?l nmmT^ 1. 6 5 ve|]tniB#cO 

f-^ >'m->*;l'3>Ki& (PZT) , ^ J'^Kv'A-av^ 
7:^5' >$& (PLZT) , ^^>ik:^hu>^'yA, f- 

/^VyfA'ji^^ (DPM) -ft-^osnjfetcji^&^fl:!^ 

[0 0 0 5] Z<r>fztf>. ftffi, !RfR¥4-2 5 2 8 3 6 
TKfbi^^.Sim^^iEIRffl C V DMi^J iz^-t J: ^ 

<^*^&Jg'ffc'&^5r-r h^t Kn7 9> (THF) tv» 
[0 0 0 61 09 I4{J£*<7)« t -(K6*l^}e[«:J!IiH-ffl C V 

D^tt<7)«iic7)etf?&S:^i-msciii-e*;5.o z<7)Xo^m 

.2 6, 2 2 7M (1 9 9 1^. ^M^lS^m t'lrfg 

mm. 8 j± vv 3 V J^/^^o|£ia3ffi^ (jeiT, I6« 
[0 0 0 71 ^i-mmt-Dy^^xwim-r^o t-^4uj; 



«-**x^3ii=5«:jii:Ts:sg6--^ttf&$tt^o 
J£^T% g:i&**x^jiitf9 *-f>s:t&^6 utt*&$tt/jiK 

[0 0 0 8] 

^ iXfz:^m^mit^^ i ^mt L C V D JliR- ^ ffl V ^ 7t 
Xi)i>tzt>. /N*r9-3 tCiJV>T, JnStJS J:lF>'\'r'; > 

[0 0 0 9] Z<r>Xol,zmmt^j:i>mM.(i> ±ffi<0i:9 
WWiPSgi, cities* 

[0 0 10] z<7>^m\t. ±.^<r>i.orj:fSimi^^mm-t 

[0 0 11] 

m&im^-r^fzi^<r>^m z<r>?^m<r>misc^nz% 

[0 0,12] c:<r)^?9coK*3S2.ic«-5.cvb^fi{±, 
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[0 0 131 z<omm<r>m^:^3_{z^^cvDmfHi. 

[0 0 14] wOi&?g<o»*a4.ic^;&c vD^aii. 
[0 0 15] ::oi&wo»*3*^i-«^^c VD^B<±. 

[0016] C 6.lC#i. C V D^ei±> 

[0 0 17] :i(7>^m<r>m^T^7_i>z%/bcyD^mii. 

[0 0 18] C:<05&9?CO»^3®8.lC#^,CVDSfil±, 

[0 0 19] c: <o%^<^»^]5 9 tc^ ;s> C V D 
>) sc tc ^ o jfe^;&*ag L y:^ / X $r ^ L T -htaffifr Hfi 

^^feSU'Sit&L. ±^j&fl^';=^tcj: ij^jgftrilgiR^^Ji 
[0 0 2 0] 



[0 0 2 1] iBLi^fWMmi^f^ii^h^itf^^mi^ 

)ixiy^<nmmm^izn-:>fzWLi$'WMiim.n^f^izmi> 
tzif>.. mmn^mm\>^r'mitLtzy)Ut*)i:±Ci,^t 

[0 0 2 2] tfz. im.^itfz') ^-yt'>{^im^> 

if \zm.-f X. n \z Ltzfztf). rn'owMiz^na^h^^'tx 
tWM^f^P^<r>mi$-^Mizl!^mi^^^j:^^o 

[0 0 2 3] ttz. m.m.m<r>m^wMi:mmiztiiis(ii-i> 
m.^<^mMn^iiiMx.fzzt{zx'o. m^sE.<om^j:^m 

[0 0 2 4] tfz. «mf^l-i§«^ttif&LT«fbS'^0 
Z^m^i^x.fz:itizx^x. n^Lfzi&i$iWMimM 

[0 0 2 51 tfz. mi:»'^m\zmmM^inm^^z> 

ztizt^x. M<bS'^<oi©mp#fii;#^bfc^'fb« 

So 

[0 0 2 6] tfz^ ^fbSi:g:)£.Si:*'5-K-PK<0rtSP 

[0 0 2 7] ttz. ?^m=¥-tm^mf^t'S:m-r^mm- 

[0 0 2 8] tfzZ. ff)^m t~ J -S C V DIEI<Oj^^:frfe 

iZ't<r>%iSi>^1lLm.Ltzy X)Ui:'f\'LX±WifeLi¥m^i^ 
<bSt~«ij&L. ±l5jir:gl:y;^t~J: >?^«[{^]^»^fCfbS 
rtt-a^ifefbtTPftagHjrT^fbL. ^^-fb$tv/c^-fb:y 

So mM^^p^^sL<s^<<zisni>n^mih^ 

:yxs:fflv^T. i»afbLTiem$-a-s^^<&. fmu^o 
y::«['t»ii«-tj:aDjftgit^'fb#rt-cg^u-^<b$tts 1 1 
tc j&)Bt:yxfc its » :^-fb%ifeo 

v>a&^0 Av^:^<b;&^^-fbSrt-Cprtl ^ S . f fe. 
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[0 0 2 91 

iza^^r. 1. 2. 6-9iim^(r>i)<r>tmcii<r>. 1 
0\iWM^^. 1 1 (±tht-i^>7'^-7X7n-3> hn 

j^,««r«!Kfbr-57t*:><o. jfcm&*^mtt>iiZ-^ y v ^t^fz 
yx^-, 1 sawM^fs^i oizmm^^imiS.mif7, 

1 5(i^fbsi 4rto^ffc^ra. 1 6Jizas^ai-t>-<f 
- <omtnziif)^itm-i 4^-^&mizm 

:?&fl*'Xftif&S2*^t>Sti^$tL7t^fi«-^^^fbfi= 

1 7 alC^fbSl 4^<ommCii:^j:Z> y XJUl 2 03fe® 
;6ffi:e-r-?) J:^ 1.8<±. yX;H2t(i 

*^5eiaiStc«iai--2.«iafflfc:-^'> 2 0J±^fbS^14 

[0 0 3 0] J*:irSb{'^nov»TiJi?9-r-5>o Iw^t-^'i 
eizxt) 1 4 Sr 2 0 0 "ceiSiom^^asicsnj* l 

/cm, ^fi**Xtt*&S2*»c>^5gSO*fi«"Xt, 7^- 
/N'ttSBl' 1 7 iiiUT^fbS 1 4 O^t-fb^ISI 1 5 
i-^.. HJH-SSl p l-J±Eill:«r>^lr 1 3 taCT*P«feO 

1 >9— 5eaJtT-/X;n 2 tc^|t>*t-&o yX;H 2 
1 2 05feST?SH<DKJ$4&fi:«'XiEUJ:oTlKefbL-C 

i!ftai$*v. j!jnlfe$*Lfc^fb#i 4<^rtffioi2:v»iiEHic« 

(m*'X t^fl^'X) li*^a^i^-^>o =5riJ, /X;H 
2<^5feJSl±^ie)lc* y h$*tT*J»), «£#liifi-{i/X;W 
1 2 5fe«<o i ->'SP t??»^ J; < iSJe-f b ? tt;s o ifz. / 
X;n 2 Z h\tmM.-)jH\zW.m.%f^ 

X^^^^fztb. y XjH 2 -CtSJafb? ti.feiEfl:J!r,fl-li^<b 
SI 3 0rtStC«^U^v»>fc,0-C*?>o 



[0 0 3 11 -^t-, ^fb^'x t^f^*-;^ 7 -f 
-2 0«::^LT)lfl-J!rx^i^l=l SU^I^n.. -C-c^ttif 

fz&^li. y^)l^9-2 0 X'Wm^Lfz *) Yyy-r^iX 

tv^itiii&v^o i7t> y ^ )\^i'-2 oimmm^Wiizm 

[0 0 3 21 >kl.Z^ fS.mi'Pmt^^T Lfz'^. ^i^^-x*- 
TMmLfzttmmy^-i' 1 6«:{?±LT^fbSl 4^:+ 

•3 y X;n 2 rtu*3-f dMc^#i-'?.»tf^ir.#o@<t> ^ 

■*iliH-<PIgJfi-^ffl 0'^OM'9**XA-XlCffx.-6o ? 

<bti, :g:fbsi 4 (r>^m^^ii^-i~i-^tz>f>\z. mm 

[0 0 3 31 J-:i-h#«aicsj,5g vfz x o JL^HiiifSu 
x^iSLi^m^mcvDmm.xii. mm^mi o t^fbs 

1 4 i:*giJtcfil^L> iBE«i/liH-«:fig;Kt^£>R^r*/iltSa 
sSi-<J:^lc}B[^m^.-C^fbSl 4(;fitif&L, ISiSfbUT, 
mm^iXtz^it^ 1 4 l*30S®fi^^t-^'fb$-*'5. O 

OI^^E«mniJlt*«t^"Wffi^l** OT&^Hilh^ 

immmmxm-LtzmwLx^^m^izm^iz^ix^o 
1 ntwwMir^im 1 4 izmm-r^y xa^ 1 2 on 

SH^fi**7.<05SKi:5r-&x->'N*^^tiB® 1 7 *^lt> 
ogJijSCi 7 ai^yXn-i 2<oafe^«rE^-t-i J;^ 
;t/c*, yXrt'l 2 5fe^:6»t>ttit&$*t;&}e#!liH-l±, S 
H<^^fl:<^xS£lzi:»)«|i'fbL-Ci5iai$ttT, :^fbSl 

4rt•e^iJ^a<*:'fbSi^^ :»;fb^*<)^^^jv»o 

[0 0 3 41 ^:i3> ±IB*ife^-CJ±, ^fb#l 4 «:tlD«i 

X$:SEa$-<i:TyX;H 2 OiaS±#S:«liWi-4 ^ t 
ioT, yX/H 2rttr^lFLTV^-5fe[#:lliH-OH'fb^ 
lES 4: -B |!*ih1- -& d t *»-e ^ o 
[0 0 3 51 ttz. ±UmMMXH. /X;H2*»e>tt 

i^$tt-5,jRf*:ii3H-i±, mm<r>mmi^m.ff^^izx*)m!L 

itLxmoiL. ^ftSl 4 0SlS-e^fbU/c*», yX;i/ 
1 2<DSS:+»tcaB<i-ittf, jE{*:lSiSJ±yX;H 2$fe 
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[0 0 3 6] nmm2. :i<r>mm(r>m^m2\zx. 

t LT(0MW>'<4'r2 2 a«r^x.7t>'<-f /^;^tfK2 1 a 
S:IS:tt;t<><Of*So raflfl''^^l'r2 2 a (l^l-gpo^^ffi 
■§-(Zj:oT«£Sft$ix. ^BIB#lC(ipg|fl/N-;pr2 2 a 
ih LT. i^ift^S 1 0 n<r>^'^WMi^^WMi^i^^ 1 
1 J: •) ttif& U> ^mi)^f^Ti-h t . ii£«:lliH-eti^S 1 
1 =^f|fihi-^ t^\.Z^mf'i^'-r2 2 a i^Wi-tZ>o ^fl 
{CJ:0. yX;n 2rto^£^^giH•t±>'^M/^•:^*K2 i a 
SriiC-Ci^iH^^Sl OtCM-&/wi<). yX;H2<0«^F*3 

K2 1 a<OEl=l*3ia5U7-7m«8t^3S^<0*®j2kaS:ife 

-So 

(0 0 3 71 5^tfeCT3. ±IBIIJfeW 2 -CJi. U^m.^^ 

3 =&fflv^TSi?gi-'&o 0 3ic^i-c:of&wo5tit^3i; 

J: C V D^g-Cti, > 2 4 J; 

Sr, S»#t Lroraffl/<;Pr2 2 b «:«x.;tm^2 

if-m^mif^f^ 1 1 ii¥]t-ti> lB[«:<SJftft«&S 1 

1 i3J:Uf«EgS2 41HO/x';py2 5, 2 6=S:WjhL 

#fme2 1 bflBO/N';wy2 2 b?rraffii-'&<, d^lC 
J: IJ y X;H 2 rt<0}fit#:J!IiR-l±, ^EE^ttfc •r^' - V 5' 
> ^ 2 3 i::«RJR$ , rivi- J: >) _hlElltef?!l 2 t raw 

[0 0 3 8] ^mm4. i<0§l9gco||ifet^4HJ: 
-5)CVD^ttlcov>T, 04 S:fflv^TSiWi--5)o Miz^ 
i-iTic. -g-tt-rJtgu^oie^lgfl-tti^Si 1 a. 1 1 

b =S:«FOi:o<0ll!ft#» 10a. 10b *»i9Z:«SO«L 
1 2 Sr^ft-LT^-ffcS 1 4 izmi^^H^it 

[0 0 3 91 11*6015. C<7>5IWo*i6{?i5lcJ: 
V»T, 2 7l±yXA'l 2<05^fl'r- (fiLT, /Xn^^vu 



i:r-tW-t) . 2 8J±^ftgl 4;6-<bO|?!v«:Jtl8f-r-&Bf 
?»*1-C% :»:fb# 1 4 <b / Xn- 1 2 -^<0«if5^?:/J^$ < 
LT/XA- 1 2 0lraSiS:fi*Jt-t'&o $<btr, y'X;H2 

liZ. IEii**Xtf 1 3**«^$HTljQlE$tt*c 
[0 0 4 01 ^OJ:-? ^CVD^MSrttfflL, JliR^^S 
10(*J(C(±Sr (DPM) 2tTHFir^;6»L;itjgifi[Jl 
i^. jti*^':^^' 2 9rtm±. -f-Ojg^jKT-afe^THFSr-f- 
i^•r<UDl*ft U> t LTN2 iffl v^-C S r T 

yx;n 2^-hM.imi ^(ommiitm. 
m-it. y x/i'i 2<7)mm<on2if:^mzxiomi.it^n. 

[0 0 4 11 ^mt^s^T-r^t. mi^wM^m^i i * 

2 9rtOTHF*/X;H 2'^ttif&i-'5.„ ClOJ:-? 
^0*-&lliR-?§^SryX;H 2;6-e>j¥LslL. ^hiz 

^iZ'Si-tSi^ftfzmm-^'^^mmi sm^-h^vm^mm^ 
^kmmm^^V3 ooifKo/f^i'-x^HihtTcvDsg 

[0 0 4 21 uti^aie. ^iz, ;:<r>^m<o^mm6izx 
^CVD^SUOV^r, 0 6 «rfflv»-ci5£?§i-^o 0t-^ 

■tmz. #«i*-xtti^^2 *-f> y x;n 2 

l^r^ttSo yX;H 2<D5fe3s^PSPi::«±7-;'« 

[0 0 4 31 fSx-lf. S rTi 03m^Mm-i>fzl6 
iZ. Sr (DPM) 2«:THF-e^7i^Lfc?t?&JgiH-i3J: 
yfN2#f?*-Xtfflv^;5,„ ^jCiJliH-liyX^H 2^^T- 
l»jefb$*vTi!ttiii--&*^ /X;H 2<7>5feSgiPSCl-ti 

**fiT LT. jgSEllIi^co / Xjv 1 2 MPgPSa'^W L<^«. 
mLA«PP®J$tt-&o /^*7'7-3 1 UJ: Ij/N'r^ 

- rtSCO T H F *»T H F t i <5 Ni ^&fl«';^ left jbn 

y X)ui 2mnu^mKU^Ltzs T (d 

PM) 2*«THF|g»lC^ltt:> *faiHfb1--6<^*«l»it 

[0 0 4 41 *i6WI7. C:<0|&WO*Jfe«^7l-<t 
*CVD^S(cov»T. 0 7 Srfflv»-cSi?9i-^o 01::^^ 
J: -5 t-fCfkSl 4 tSJ£S6 t*«-E-*v-?tL(DrtS5^HI 



-5- 



(0 0 4 5] *ife0!l8. c:<7)^^o*«feCT8irJ: 
-&CVD^ttUov»T. 118Srfflv»T|feW^'5.o 
■f^t-, H^^^t LTO#n* (I R) ^07fcar.3 2 

[0 0 4 6] .jKf^-b;i^ 3 4 «:aja-r-&ie#:^JH^ 

4r I R jtil 3 2 fc jfc^ffig 3 3 i: ?J^niaJR^*«^T 

^J±5, ?e#:-b;i'3 4 «rEl=SPtC|ga^*C:t 
UK'S tOf l±^^<, t?flx.lf«lfl-^Sl Ol-Sg^K»t-& 

[0 0 4 7] s m.^ii^»VT^^iimnm.m.»itiz 

[0 0 4 8] 

j:»)> mii^mm*^'S:Lfz*)mti-i ^t^m< . mm 

[0 0 4 9] tfz. ^^-(/^7.>si^x.rn^vfzm^m 
[0 0 5 0] $hiz. mi^wMi'} ^'->■^>:^^zm^r 
[0 0 5 1 1 tfz. mscmff>wM^^i!>-h^i^mu^m 

[0 0 5 2] ttz. ^iskmzmm^^mLx^itm^o 



[0 0 5 3] ifz. ^fi*-XrEirj§«E^^tr#*n-r-6J: 

T tcLfco-e, ^fbs-^oiftmp^-rjai^ft^u^t^fb^ 

[0 0 5 4] ^fbfrtSlc-S^r^asat Lfw^ 

X. ^eSrl!5ll&fb-e#^o 
[0 0 5 5] iTt, [l#144^t**f*a«:Klty::0-C!lfl- 

it-t^:::ti!>m<. iSkm'b-i^iz9kfzfti,fztf>. MS-^ 
[iaiBo(iU*5rgi?gi 

[01] c:o|&?go|tJ6Mltcj:^,cVDgfio«|^ 

[02] ^<r>^m<r>nmm2izxicvDmm<nm& 
i7ji-rm^mx'^:ha 

m3] ^(r)^m(onmm3izi:zcvDM(r>mm. 
im-tm^mx'^z>o 

[04] z<r>^m(^m.mm4izxi,cvDM<r>m^ 

[13 5] C:«7?f&?gcO||Sfe«ai5U<l:«,CVD^g<0«jg 

i7jiirmmmx'^i>o 

me] :i(7)^m<r>mmm6kzi:z>cvDmm.<om& 
[0 71 ^<r>^ff)^mm7izx^cvDmm<omi!t 

ms] COf||go*SfeM8m:^CVD^S<?)«it 

[09] e&*ocvD^eo«jt«:^-f»fiSI2-cab 

-So 

[^f^OSi^l 

6 8 teJaS^^x 10, 1 0 a. 10b 

m.nm^. 11. 1 1 a. lib 1 

2 yXn^. 14 $tfbS, 17 LT 
<07^-/<4fcffl«, 17a m'Om. 18 IIi^«^XOS£ 
Kt LT<75]!li^*':^t&Sll=, 21a /nM/^X^K. 2 
lb «fHi«. 2 2 a, 22 b ^m^t LX<7)/<n^ 
2 3 V^'-V^>^'.29 jl^iK^' 3 0 
3 1 3 2 

^%=f-t LTO I R3fciS. 3 3 3t!BtHiSs 3 4 
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